Metabolic studies on intact synaptosomes have been limited by difficulties in measuring metsbolite concentrations in each of the cytosolic and mitochondrial compartments. For a complete understanding of factors influencing metabolic fluxes, such as the redox and phosphorylation state, the metabolite-indicator method has been developed (Holzer et al., 1956). However, the application of this method requires a knowledge of cytosolic and mitochondrial metabolite concentrations.
Metabolic studies on intact synaptosomes have been limited by difficulties in measuring metsbolite concentrations in each of the cytosolic and mitochondrial compartments. For a complete understanding of factors influencing metabolic fluxes, such as the redox and phosphorylation state, the metabolite-indicator method has been developed (Holzer et al., 1956) . However, the application of this method requires a knowledge of cytosolic and mitochondrial metabolite concentrations.
A method has been developed by Zuurendonk & Tager (1974) for the rapid separation of mitochondria and cytoplasm in isolated liver cells by selective destruction of cell membranes with digitonin. It has been found that by modifications to this procedure and also that of Siess & Wieland (1975), a rapid separation of mitochondria and cytosol can be obtained with synaptosomes. In the present paper we report preliminary observations on the experimental procedure so far developed. To conduct such experiments, modifications of the techniques currently in use for the isolation of synaptosomes were necessary to decrease the contamination of synaptosomes by free mitochondria to minimal values (less than 3 % on a protein basis), without impairing the metabolic competence of the synaptosome preparation. This preparation has been successfully developed and characterized (R. F. G. Booth & J. B. Clark, unpublished work).
Separation of soluble and mitochondria1 components was achieved as follows. Synaptosomes (20 mg/ml) were incubated in Krebs-Henseleit medium a t 25°C. A portion of this mixture was injected into 1 ml of a n ice-cold solution containing 0 . 2 5~-sucrose, 2 0 m~-M o p s * buffer, pH7.2, 3 mM-EDTA and digitonin at a given concentration. This mixture was vortex-mixed for 5s and then a sample was carefully transferred to an Eppendorf cup containingo. 1 ml of 12 % (w/v) HCIO, below 0.5 ml of the silicone oil Versilube F.50, which had been cooled to 0°C. The cup was then transferred to an Eppendorf centrifuge and was centrifuged for 1 min at a given time after mixing with digitonin (20-40s). Enzyme activities were subsequently measured in the top layer and compared with the total activity in synaptosomes. The mean results of two experiments are shown in Table 1 .
The results indicate a substantial release of the cytosolic marker enzyme lactate dehydrogenase at digitonin concentrations of 0.5 mg/ml, indicating a substantial lysis of the synaptosomal membrane. Furthermore, at the digitonin concentrations used the 572nd MEETING, LONDON An anomaly in the results appears to be the relatively high release of glutamate dehydrogenase and lactate dehydrogenase at zero digitonin concentration. However, as the activities of these two enzymes are approximately the same, it suggests that whole synaptosomes are not spinning through the silicone oil and are remaining in the top layer, whereas after digitonin treatment the more dense 'particulate' matter is able to spin through the oil. From the results an optimal digitonin concentration of 1 mg-ml together with an incubation time of 30s was chosen for further work.
In conclusion, the method described may be used as a powerful tool in the elucidation of cytosolic and mitochondrial metabolite distributions. This will manifestly be of considerable significance in studies involving the relationships of energy metabolism to neurotransmission at the synaptic terminal. However, some modification of the technique may still be necessary to decrease the time needed to achieve an efficient separation of cytosol and particulate synaptosomal material. The electric organ from Torpedo marmorata is very rich in cholinergic receptor protein and has been used extensively as a basic material for the study of the physical properties of the nicotinic cholinergic receptor and for the purification of this protein (Fewtrell, 1976) . Although this tissue has been assumed to contain predominantly the nicotinic cholinergic receptor, Eldefrawi et al. Vol. 6
